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ABSTRACT 
Knowledge is a crucial asset for organisations to gain sustainable competitive advantage. 
Software development organisations are trying their best to promote team work in projects in 
order to improve Information Technology (IT) project success. Team members working in the 
same projects interact more often to share the progress of their given work tasks and to share 
their expertise and experiences for them to deliver the projects successfully within the triple 
constraints of time, scope and cost. Four software development organisations in South Africa 
participated successfully in this research study. This is a quantitative research study with a 
response rate of 53%. Expert sampling was used in order to get rich data from experts in the 
field of IT. Data was collected using an online questionnaire. Results have revealed that 
employee attitudes are the main drivers of knowledge sharing behaviour and employees are not 
willing to share their knowledge if they are not compensated to do so. It was revealed that 
knowledge capture is not significant at all and these findings were contradicting with the 
current literature and further research is required. 
Key words: software development organisations, knowledge sharing behaviour, triple 
constraint, competitive advantage. 
 
INTRODUCTION 
Knowledge sharing helps employees and teams to improve IT project success and create new 
ways of working, “creation of new knowledge”, and thus improves the success of software 
development projects (Yu, Hao, Dong & Khalifa, 2013:780; Khoza & Pretorius, 2017:3). 
Knowledge can be shared internally among teams and external in different organisational units 
or industries (Yu et al., 2013:782). Knowledge sharing leads to organisational learning, hence, 
where knowledge sharing is not promoted, no organisational learning takes place and that 
organisation will suffer its position in the market (Mueller, 2014:191). Knowledge sharing 
safeguard incentive sharing relationships between organisations and employees within 
software development organisations. Knowledge sharing has become an important element in 
knowledge management (KM) and for sustaining organisation’s competitive advantage. 
Hence, knowledge sharing leverages the organisation’s valuable assets (Razak, Pangil, Zin, 
Yunus & Asnawi, 2016). It can be difficult to make use of the employee’s capabilities, skills 
and expertise if knowledge is not shared among project team members and it will also be 
difficult to retain critical knowledge in the organisation during staff turnover (Razak et al., 
2016; Zhang, De Pablos & Zhou, 2013:307). 
 
PROBLEM INVESTIGATED 
According to the theory of reasoned action, an employee’s intention to knowledge sharing is 
determined by the individual’s attitudes and subjective norms. These two leads to knowledge 
sharing behaviour. IT projects are not adding value to the organisational strategies due to high 
failure rates of these projects (Marnewick & Langerman, 2018). Literature has revealed that IT 
projects are failing as a result of employees not willing to share their knowledge unless they 
are motivated and rewarded to do so (Khoza & Pretorius, 2017:8). It is reasoned why should 
they just share their brain critical knowledge to benefit software development organisations if 
they are not compensated to do so? Knowledge sharing is considered not to be part of their job 
responsibilities. While epistemological, technical, motivational, factors influencing knowledge 
sharing, cultures of knowledge sharing and organisational dimensions of knowledge sharing 
have received much attention in the scholarly literature, less is known about the knowledge 
sharing behaviour of employees and how to measure such behaviour is not known (Boer, 
Berends & Van Baalen, 2011:86-87). This study will therefore focus on this gap existing in the 
body of knowledge. 
 
LITERATURE REVIEW 
Knowledge management is the capability of controlling of information and resources to get the 
best out of the knowledge resources (Becerra-Fernandez & Sabherwal, 2014). Organisational 
competitiveness is embedded in the agility of knowledge that is realised through knowledge 
sharing and transfer (Yu et al., 2013:780). Hence, knowledge sharing is of utmost importance 
for gaining competitive advantage. It is the building block for sustaining knowledge within the 
organisations. In order for knowledge to be sustained in organisations, it must go through all 
knowledge management processes (Becerra-Fernandez & Sabherwal, 2014). Figure 1 
illustrates the four knowledge management processes that are critical in software development 
organisations to sustain competitive advantage. 
 
Figure 1: Knowledge management processes: Source: (Becerra-Fernandez & Sabherwal, 
2014).  
 
Description of knowledge management processes (Becerra-Fernandez & Sabherwal, 
2014): 
Knowledge discovery: the production of knowledge from past experiences and skills to 
produce new knowledge (tacit or explicit). 
Knowledge sharing: the new knowledge created or discovered is now communicated among 
employees for different purposes such as to retaining knowledge during staff turnover. 
Knowledge capture: this has to do with the capturing, the storing of the knowledge within 
individuals, as well as artefacts that are collected into the organisation’s systems. 
Knowledge application: directly related to the performance of the organisation as it depends 
on the availability of knowledge and the discovering, capturing and sharing processes. 
 
The rise of knowledge management as an important component for long term survival of 
software development organisations has created the need to manage and control the knowledge 
management efforts in software development organisations. Knowledge management involves 
choosing organisational structures (Pemsel & Müller, 2012:865) and knowledge sharing 
mechanisms (Khoza & Pretorius, 2017:3-4). These organisational structures and mechanisms 
can influence the entire knowledge management processes which are discovering of 
knowledge, capturing of knowledge, sharing of knowledge and the application of knowledge 
(Becerra-Fernandez & Sabherwal, 2014). Software development organisations are trying their 
best to promote team work in projects in order to improve IT project success (Khoza & 
Pretorius, 2017:2-3, 7). Team work in projects are initiatives to foster organisational learning 
through knowledge sharing. Work activities in organisations are organised around projects and 
therefore, team work promote organisation wide learning and enables organisations to 
understand the value within employees (Estrada, Faems & de Faria, 2016:61; Khoza & 
Pretorius, 2016). There are several factors affecting the effectiveness of knowledge sharing 
among teams such as time, organisational structure, resistance to change, output orientation, 
and reward systems. For organisations to be successful in today’s competitive environment it 
becomes very critical to address the factors affecting knowledge sharing (Khoza & Pretorius, 
2016, Estrada, Faems & de Faria, 2016:63; Khoza & Pretorius, 2017:5). 
 
Organisational culture as the basis for knowledge sharing 
Team members working in the same projects interact more often to share the progress of their 
given work tasks and to share their expertise and experiences for them to deliver projects 
successfully within the triple constraints of time, scope and cost (Mueller, 2014:191). 
Organisational culture plays a major role for the effective knowledge sharing and 
organisational learning. These organisational culture that can enable or affect effective 
knowledge sharing are shared leadership, structure of the organisation, time to share the 
knowledge, employee orientation, output orientation, team orientation, growth and size 
orientation, learning orientation and willingness to share (Mueller, 2014:191; Becerra-
Fernandez & Sabherwal, 2014). Knowledge sharing is considered to be the basis of 
organisational learning, innovation, advancement in new knowledge, skills and capabilities, 
increase productivity and above all it enables organisations to be sustained in competitive 
advantage. Knowledge sharing can be among different organisational units, departments, 
groups and also project teams (Khoza & Pretorius, 2017:3). Software development 
organisations can also learn from the experiences of project team members and lessons learned 
on projects. Organisational culture determines the success or the failure of the organisation and 
their projects (Mueller, 2014:190,193). 
 
Formal knowledge protection mechanisms 
Employees in software development organisations often argue that knowledge sharing 
activities are not part of the job description and therefore due to work overload, no time 
resources are allocated for knowledge sharing (Lin, Wu & Lu, 2012:751-752; Zhang, De 
Pablos & Zhou, 2013:307). However, knowledge sharing requires time to find resources to 
retrieve the necessary knowledge (Becerra-Fernandez & Sabherwal, 2014) and integrate the 
new knowledge into the project team’s knowledge base (Mueller, 2014:192).  Self-developed 
items contributing or facilitating easier knowledge sharing are shared leadership time, structure 
of the team, growth orientation, learning orientation, employee orientation, openness and 
output orientation (Mueller, 2014:198). There is high interest in software development 
organisations towards embedded knowledge but the big question is why are employees so 
reluctant to share what they know as they don’t lose anything in the process of knowledge 
sharing (Lin, Wu & Lu, 2012:751). 
 
Software development organisations should focus on controlling and managing scarce skills 
through knowledge sharing processes in order to sustain competitive advantage. Critical 
knowledge must be protected and boundaries must be created to define what knowledge can 
be shared and what knowledge cannot be shared. When both internal knowledge sharing 
mechanisms and formal knowledge protection mechanisms are present, competitor 
collaboration positively impacts organisation’s innovation performance (Razak et al., 2016; 
Estrada, Faems & de Faria, 2016:57). The critical issue in knowledge management is how to 
encourage employees to share knowledge as it is believed that it is not part of their duties, 
hence, they need to be encouraged to do so through some reward systems. Project team 
members find it difficult to share their knowledge if not motivated to do so (Zhang, De Pablos 
& Zhou, 2013: 307; Khoza & Pretorius, 2017:8). 
 
In order for software development organisations to achieve competitive advantage, goals and 
objectives in the market place and growth in business, it is vital for knowledge sharing to be 
encouraged and proper reward systems to be put in place (Mueller, 2014:198). The more 
employees share their knowledge, the more synergistic value will be created. Project team 
members treat owned skills, capabilities and expertise as valuable and significant resources of 
self-competitiveness not organisational competitiveness (Lin, Wu & Lu, 2012:751; Pee & Lee, 
2015:4-5). Khoza and Pretorius (2017:3-4), have argued that some project team members in 
software development organisations are reluctant to share their knowledge because of trust, 
they find it difficult to share what they know with people they don’t trust.  
 
Intrinsically motivation of employees to knowledge sharing 
Intrinsic motivation is critical to promote employees to share knowledge in a consistent and 
effective way. The sharing of knowledge in software development organisations creates 
opportunities for organisational learning. It allows employees to create new useful knowledge 
beneficial to the organisation in reducing costs of productions and increases the performance 
of organisations (Lin, Wu & Lu, 2012:754; Pee & Lee, 2015:679). Due to the fact that most 
employees spend more time on the internet, therefore, online knowledge sharing facilitates 
efficient flow and distribution of knowledge among project team members. Online knowledge 
sharing has its own challenges such as cost of codifying knowledge, lack of personal benefits, 
lack of trust and fear of losing own knowledge (Pee & Lee, 2015:679). Intrinsic motivation is 
within an individual, it is self-motivated, and it emphasizes inherent enjoyment and stimulated 
when performing activities and easily engage in knowledge sharing. There are certain factors 
such as job design contributing to intrinsic motivation (Pee & Lee, 2015:680).  
 
Knowledge sharing is a key process in creating new products and services, in leveraging 
organisational knowledge assets and in achieving collective goals and objectives. However, 
research on knowledge sharing also revealed its complex nature and a multitude of factors 
hindering knowledge sharing among project team members (Khoza & Pretorius, 2017:5). Due 
to the fact that people own their knowledge, they have therefore developed a tendency of “I 
share with you and you must share with me your knowledge”.  All tacit knowledge is difficult 
to be shared among software development teams as it is perceived to be owned by a person not 
an organisation. It is therefore of utmost importance to ensure that all key knowledge is 
converted to explicit knowledge so that organisations can gain competitive advantage (Becerra-
Fernandez & Sabherwal, 2014). The more knowledge is perceived to belong to the 
organisation, the more employees will be willing to share their knowledge with others (Boer, 
Berends & Van Baalen, 2011:86; Becerra-Fernandez & Sabherwal, 2014).  
 
 
New knowledge is integrated and shared with the right people and using right mechanisms 
enable knowledge to be reused in future as once the knowledge is created, it is captured in 
organisational systems for future usage (Becerra-Fernandez & Sabherwal, 2014). Both formal 
and informal knowledge sharing mechanisms contribute knowledge sharing behaviour (Pemsel 
& Müller, 2012:865; Razak et al., 2016). Formal knowledge sharing mechanisms include chat 
rooms, team networking, wikis, emails, online conferencing, deployment of information 
systems, reward systems, decision rights etc. while informal mechanisms comprise 
organisational culture, networking, organisational structure and communities of practice 
(Pemsel & Müller, 2012: 865; Khoza & Pretorius, 2016).  
 
Encouraging continuous knowledge sharing can help software development organisations have 
a greater probability of retaining employees who are willing to contribute their knowledge 
(Hashim & Tan, 2015:145). Knowledge sharing help software development organisations 
maintain competitive advantage (Khoza & Pretorius, 2017:1). It is crucial to examine the 
mediating role of trust and commitment to help extend the current understanding of continuous 
knowledge sharing determinants beyond the influence of satisfaction. Trust plays a vital role 
in the knowledge sharing process as some employees believe that it is difficult to share their 
knowledge with people they don’t trust. Inspiring and motivating employees to participate in 
knowledge sharing at organisations and to find ways of motivating employees to knowledge 
sharing behaviour needs attention among the researchers (Hashim & Tan, 2015:146). 
Knowledge sharing is very important in retaining knowledge among project team members and 
rewards are drivers that enables employees to share their knowledge (Razak et al., 2016). 
 
The drivers behind knowledge sharing behaviour: Elements of Theory 
of Reasoned Action (TRA) 
Employees’ attitudes and behaviours determines the employee’s knowledge sharing and the 
willingness to share knowledge (Razak et al., 2016). Tacit knowledge is the kind of knowledge 
that is shared or understood by people or groups who are either unwilling, or unable to express 
it explicitly without a proper motivations (Zhang, De Pablos & Zhou, 2013:356; Khoza & 
Pretorius, 2017:2). Theory of Reasoned Action (TRA) is a social psychology model, which 
discusses the intention behaviour reasons. This theory can be used to determine the intention 
of employees’ behaviour in a software development organisations in order to determine the 
intentions of employees not willing to share critical knowledge that can help the entire team 
deliver projects successfully. The intention of an individual to perform a behaviour influenced 
by positive attitude and social norms is the degree to which an individual perceives how others 
approve the individual’s participation in a specific behaviour (Razak et al., 2016). Figure 2 
below represents the dimension of the theory of reasoned action. 
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Figure 2: Theory of Reasoning Action (Source: Razak et al., 2016) 
 
Knowledge sharing  is a way of managing knowledge within an organisation, with the aim of  
providing knowledge where it is needed in delivering projects successfully, thus contributing 
towards the achievement of sustainable competitive advantage. Knowledge sharing plays an 
important role in creating new ideas and is considered one of the most important knowledge 
management processes (Becerra-Fernandez & Sabherwal, 2014). The sharing of both tacit and 
explicit knowledge contributes in varying degrees to increase the capacity of software 
development organisations. Software development organisations often organise their 
employees into teams as a way of allowing them to work together and share their knowledge 
(Oliveira, Curado, Maçada & Nodari, 2015:133).  
 
RESEARCH DESIGN AND METHODOLOGY 
This research study lends itself to a quantitative approach and quantitative studies in nature 
follows positivism paradigm. This research study seeks to discover currently existing 
knowledge sharing behaviour, uncovering new findings. Descriptive research strategy is of a 
quantitative nature and uses questionnaires, interviews, and observation (Maxine & Peter, 
2010). The population in this research study is comprised of targeted employees from selected 
software development organisations. In this research study, expert sampling as a subcategory 
of purposive sampling was used, as the researcher seeks information, views, and opinions from 
specialists in the field of IT, more especially, employees involved in IT projects. With this kind 
of sampling method relevant data from specialists or experienced participants were gathered 
very quickly and easy, because only targeted participants with the information required 
participated. The researcher is of an idea that this sampling method is more appropriate to get 
the targeted IT experts in software development projects. The other reason for using this 
sampling method is the availability of organisations willing to assist in providing information 
needed for the success of this research study. The organisations selected to partake in providing 
data have been nominated based on their readiness to participate and the knowledge they have 
when it comes to software development. These organisations are also listed on the 
Johannesburg Stock Exchange (JSE). The online questionnaires were distributed to 270 
employees from four software development organisations. Out of 270 employees who received 
the online questionnaires, only 218 (80.7%) employees had the potential to participate in the 
questionnaires, having more than one year's experience. The remaining 52 (19.3%) were not 
eligible to participate. About 117 (53%) of the employees participated successfully in this 
research study. Data was collected using online questionnaires. After the data was collected, it 
was scrutinised using the IBM Statistical Package for Social Science (SPSS) version 20. 
 
RESEARCH RESULTS 
 
Demographics of participants. 
The demographic profile of the respondents is limited to gender, position, years of experience, 
and highest qualification. The results reveal that the majority of the respondents who 
participated in this research study were male (66.7%).This aligns with a study by Hans and 
Rwelamila (2012) affirming that ICT companies in South Africa are dominated by males. 
Systems testers amounted to (25.6%) which may indicate that IT teams always try their best to 
test the developed systems to meet customer requirements. Developers amounted to (24.9%), 
business analysts (18.8%), database administrators (17.09%). 8.5% were project managers, 
while others amounted to 5.1%. 34% of the respondents has experience of 6 to 10 years, 28% 
of respondents had experience between 1 to 5 years, thereafter those with experience between 
11-20 (24.8%) years follow; and last come those with 21 or more years' experience (12.8%). 
This may indicate that the more experience participants have, the more likely they are to be 
promoted to higher and/or managerial positions. These results may furthermore be an early 
indicator of the possibility that the years of experience have either a direct or indirect impact 
on the role played or contribution by employees in the knowledge-sharing process. It was noted 
that most respondents have degrees or diplomas (58.97%), some have postgraduate 
qualifications (34.19%), then those with matric (5.98%), with other qualifications making 
(0.85%).  
Know sharing processes as drivers shaping knowledge sharing 
behaviour   
Descriptive statistics were generated to summarise the data, i.e., frequencies and proportions 
(%) are reported for all categorical data. A p-value helps in determining the significance of the 
research result. The p-value is a number between 0 and 1 and the cut-off is 0.05. A p-value 
above the cut-off (0.05) is considered not to be significantly associated (Frost, 2004). Pearson’s 
chi-squared test was used to test for association between any pair of categorical variables. 
Interpretation was performed at a 0.05 error rate. Coefficients marked with an asterisk (*) 
indicate significant results at the 0.05 level. The four knowledge management processes also 
shapes the knowledge sharing behaviour. Table 1 illustrates the KM processes, the p value and 
their significance. Knowledge discovery is found to be more significant while knowledge 
capture is not significant at all. The results does not confirm the study of (Becerra-Fernandez 
& Sabherwal, 2014) as they argue that all knowledge sharing processes are significant in 
shaping knowledge sharing behaviour. The KM processes are all important for organisations 
to sustain their competitive advantage.  
Table 1: Test for association: how much significant does each process contributes towards 
knowledge sharing behaviour  
Significance of knowledge sharing processes towards knowledge sharing 
behaviour  
Variable Knowledge sharing processes P-value Significance 
V1 Knowledge discovery 0.003 *** 
V2 Knowledge Capture 0.001  
V3 Knowledge Sharing 0.008 ** 
V4 Knowledge Application 0.002 * 
           ***More significant, **Significant, *: Less Significant; Blank: Not significant 
 
Factors shaping knowledge sharing behaviour  
Many factors within software development organisations shapes the willingness and the 
unwillingness of project team members to share and not to share knowledge. Looking at the 
top five factors shaping knowledge sharing behaviour, openness contributes (53%), structure 
of the team (52%), trust among team members (43%), team orientation (40%) and time (29%). 
It can be concluded that knowledge sharing is shaped mostly by the top five factors. The way 
a team is structured, the time given to employees to share knowledge and other factors shaping 
knowledge behaviour are all influenced by the structure and the culture of the organisation. 
These findings and conclusions are confirmed by (Pemsel & Müller, 2012:865; Mueller, 
2014:192; Becerra-Fernandez & Sabherwal, 2014) where they argue that organisational culture 
and structure shapes individuals knowledge sharing behaviour. Figure 3 illustrates the factors 
shaping knowledge sharing behaviour. 
 
Figure 3: Factors shaping knowledge sharing behaviour  
 
Mechanisms for knowledge sharing 
Different mechanisms can be used to share knowledge in software development organisations. 
This mechanisms enables knowledge to be shared form one individual to another. It is very 
clear that most organisations very frequently uses emails (53.8%) as a mechanism to share 
knowledge between team members and across different teams and organisational units. Emails 
(53.8%), wikis (39.32%), chat rooms (36.75%), team networking (29.91%) and organisational 
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structure (21.25%) are the top mechanisms most frequently used in software organisations to 
share knowledge. Figure 4 illustrates the mechanisms for knowledge sharing 
 
 
Figure 4: Mechanisms for knowledge sharing 
The drivers behind knowledge sharing behaviour: Elements of Theory 
of Reasoned Action (TRA) 
Very interesting results on the elements of theory of reasoning action. All the elements shows 
that they are significant associated with the knowledge sharing behaviour of employees in 
software development organisations. These results are confirmed by a study of Razak et al., 
(2016) of which attitude is more significant than other factors. 
 
Table 2: Test for association: how much significant is each factor contributing towards 
knowledge sharing behaviour  
Significations of dimensions of theory reasoning action 
Variable Elements P-value Significance 
V1 Attitude 0.000 *** 
V2 Subjective norm 0.001 * 
V3 Intention to knowledge sharing 0.008 * 
           ***More significant, **Significant, *: Less Significant; Blank: Not significant 
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CONCLUSIONS AND FUTURE RESEARCH STUDY 
Knowledge is a crucial asset for organisations to gain sustainable competitive advantage. 
Software development organisations are trying their best to promote team work in projects in 
order to improve Information Technology (IT) project success. Project managers can focus on 
creating reward systems in order to motivate their teams to share knowledge. Since employees 
spend more time on the internet, it is therefore advisable for managers to encourage online 
knowledge sharing mechanisms. It has been revealed that the most frequently used mechanisms 
for knowledge sharing is emails. Research results have revealed that the way the team is 
structured, the time given to employees to share knowledge and other factors shaping 
knowledge behaviour are all influenced by the structure and the culture of the organisation. 
The organisational culture shapes the attitudes of employees in shaping them in knowledge 
sharing behaviour. Top management support is also shaped by the organisational culture as 
they are the ones who need to introduce rewards systems to motivate employees to share 
knowledge. The KM processes are all important for organisations to sustain their competitive 
advantage (Becerra-Fernandez & Sabherwal, 2014). Future research study focus on getting 
more understanding and clarity on the link and significance between the four KM processes as 
the results were not confirmed from the current literature. Knowledge capture was found not 
to be significant and this was contracting the findings of (Becerra-Fernandez & Sabherwal, 
2014). Further research can focus on the contradicting findings. The research only focused on 
South African software organisations and only four organisations participated. The results 
could be biased, and therefore, future research study can also focus on variety of organisations 
across the globe and interviews can be facilitated to obtain rich data.  
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